Expression of transforming growth factor-beta1 and connective tissue growth factor in the capsule in a rat immobilized knee model.
Contracture is a very common complication of joint immobilization in daily examination, but its cause is still unknown. A fibrotic change of the capsule is suggested to be one of the main causes of the joint contracture. The goal of this study was to analyze the expression pattern of transforming growth factor-beta1 (TGF-beta1) and connective tissue growth factor (CTGF), which are implicated in fibrosis in the capsule of a rat immobilized knee model. We immobilized the unilateral knee joints of 66 rats in 150 degrees of flexion using a plastic plate and metal screws. Sham operated knee joints of 66 rats had holes drilled and screws inserted but none of them were plated. The capsule from the anterior and posterior portion of the knee joints was harvested at 3 days, 1, 2, 4, 8 and 16 weeks after immobilization and the expression patterns of TGF-beta1 and CTGF were characterized using in situ hybridization and immunohistochemistry. The in situ hybridization demonstrated that the mRNAs of both TGF-beta1 and CTGF increased continuously during the first 2 weeks after immobilization and then decreased. The response was relatively higher in the posterior capsule than in the anterior one. In contrast, the immunoreactivity of both TGF-beta1 and CTGF increased gradually with time. The response was much stronger in the posterior capsule than in the anterior one. The capsule has a potency to produce TGF-beta1 and CTGF after immobilization. CTGF may play a role in causing and maintaining capsular fibrosis in collaboration with TGF-beta1. The fibrotic change in the posterior capsule may have resulted in limited motion in extension in this immobilized knee model in rats. It may be possible to prevent joint contractures by somehow blocking the fibrotic process.